H NMR spectra were then acquired before and after spiking the sample with authentic standards of β -dC, β -dU, α-dC and α-dU.
Computational methods
All the stationary points on the ground-state PE surface were located using the Kohn-Sham formulation of Density Functional Theory (KS-DFT). We have selected the M06-2X functional due to reasonable performance in computing thermodynamic properties. 2, 3 These ground-state calculations were carried out using the 6-311++G(2d,2p) basis set. The equilibrium geometries and transition states were optimized in gas phase. The character of all the located stationary points was confirmed by analytical calculation of the Hessian. Thermodynamic properties were computed assuming the rigid rotor and harmonic oscillator approximations. The solvent screening effects exerted by bulk water on the computed energies were estimated based on single-point calculations for the equilibrium gas-phase geometries using the conductor-like polarizable continuum model (C-PCM) including electrostatic, exchange-repulsion, dispersion and cavitation contributions as implemented in the GAUSSIAN 09 code. [4] [5] [6] Vertical excitation energies of β -dC were calculated at the CC2/cc-pVTZ level. The relaxed scans for the hydrogen atom abstraction mechanisms were performed by fixing the C=O· · · H-C1 distances and optimizing all the remaining coordinates at the SA4-CASSCF(10,8)/cc-pVDZ level (SA4 denotes averaging over 4 singlet states in the CASSCF procedure). The active space that consisted of five occupied molecular orbitals (one n and four π), and three unoccupied molecular orbitals (of π * character) was the most stable choice for the entire reaction path. The final six structures before the optimized conical intersection, that correspond to the energies on the right hand side of the graph in Fig. 5 , where obtained by LIIC (linear interpolation in internal coordinates). Single-point CASPT2 energy correction was computed at every point of the potential energy profile in order to account for dynamic electron correlation. The minima on the S 1 hyper-
Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2015 surface were optimized at the SA4-CASSCF/cc-pVDZ level assuming the same active space as described above. The minimum-energy conical intersections were optimized at the SA2-CASSCF(2,2)/cc-pVDZ level.
The CC2 vertical excitation energy calculations were performed using the TURBOMOLE 6.3 package, 7, 8 whereas the constrained CASSCF optimizations, the CASPT2 excitation energies MOLCAS 7.8 package. 9, 10 The optimizations of conical intersection at the CASSCF level were performed with the COLUMBUS 7.0 program package. 11, 12 All the KS-DFT calculations reported in this study were performed using the GAUSSIAN 09 quantum chemistry package. 13 Electronic structure of the ground-state H-C1 hydrogen atom abstraction intermediate
The process of H-C1 hydrogen atom abstraction after photoexcitation occurs on the electronically excited state hypersurface having biradical character. It leads to the subsequent non-adiabatic transition to the electronic ground state resulting in the redistribution of the electronic structure. Fig. S1 illustrates shapes of the natural orbitals comprising the active space in the CASSCF(6,6) calculations on the ground-state H-C1 hydrogen atom abstraction intermediate. The results of CASSCF calculations indicate that indeed only one closedshell configuration predominantly contributes to the groundstate wavefunction. The natural orbitals in the top row are nearly doubly occupied (with occupation numbers equal to 1.91, 1.95 and 1.70 respectively for a, b and c), while the bottom row presents 3 orbitals with small occupation numbers (0,30, 0.09 and 0.05 respectively for d, e and f). The analysis of the CASSCF wavefunction in terms of the spin-coupled valence bond structures using the CASVB approach 14 reveals that it can be represented by two dominant resonance structures shown in brackets in Fig. S2 . This is schematically represented by the zwitterionic-like closed-shell structure on the right of Fig. S2 that is also shown in top right corner of Fig. 3 in the article. The Mulliken electron population analysis indicates that about 0.8 electron is transferred from the nucleobase to the sugar moiety (mostly to lone p orbital of C1 ). 
Cartesian coordinates of the stationary points considered in the article
Ground-state geometries of both considered conformers of β -dC optimized at the M06-2x/6-311++G(2d,2p) level 
